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wethacrylate shows also a comHtl Sy = 1; 3X aid do fall 
Meeply, but not suckienly, froen the very start of the poly - 
Metizatiog, reach a low at about 5 brs. and then ric very 
Slowly. (2) Solas. of polystyrene in CCL gave a very 
low 3. © 0.005, and &s = const. = 1. With increasing 
Cont, de and de first remain const. up to about A vol. ',, 
then increase. At the very lowest concis., tive of O, 
with increasing dilu. between ubout 0.3 and 0 vol. oh was 
observed on one sample. Tech. polyisobutyteue (op- 
panol) showed a different behavior; 4, and A, are const. 
only at lowest concns. (up to about 03 vol. ). They 
then increase with increasing conen., the sinallest 3, 
and 4. being distinctly higher than in the cae of poly- 
styrene, dy increasing slowly and! dy very tapdly with the 
concn.; Js is greater than [even in dil. soln. aml luctcaws 
still further with the concn. (3) The sinall valuc of 
3. = 0.005 (in 5 vol. % soln. in CCL) is of the same order 
us that found for the very nearly isotropic gaseous CCI, 
of for oil emulsions. It can neither be accounted fur by - 
a rotation-ellipsvid symmetry of the mol. nor by Brownian 
movement. Likewise, Rousset’s multiple scattering, which ee 
calls for increase of the 4 with the concn. in dil. soln., 
is inapplicable. The observed 3, can only be axribed ee 
to the effcct of areehblat ibs anisotropy athe dissol ved 
yur ticles is evidently negligible, anu is consistent 
a the kinked -clue ceape of the mol. In the case of 
polyisobutylene, Sa is greater than 1 and indicates that 
the size of the particles is coruparahle to the wave length 
of light, hence, the scattering particles must be miccHar 
aggregates of many mols., each tmol., of mol. wt. 130,000 
and degree of polymerization 2000, being at mnt 2 xX 
10° A. long if stretched, teas than that if folded. The 
uggregates obviously are unstable and disaggregate on * 
diln., hence the fullof Ay with falling concn, A linnsit 
ca = 1 at infinite diln. is possible ‘. Thon 
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“Dipole Moments of the Molecules of Some Liquid 
Crystals and the Electric Double ‘Refraction of 
Their Solutions,” v, Tevetkov, V. Marinin, Phys 
Inst, Leningrad State 
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Measurement of dielectric constants and analysis 
of electrical double refraction of solutions of 
seven materials suitable for forming liquid 
crystals. Compares values found in Alelectric 
analyses, for dipole momenta of molecules, with 
>. 


rs = 2 toes 
USSR/Physics (Contd) "Jul +h8 


values obtained for electrooptical constents of 
materials in solution, By this comparison, 
a@ngle formed by molecular dipole moment with 
molecular axis is found and then compared with 
Gielectric properties, Shows that Liquid 
crystals have negative dielectric anisotropy . 
whoee molecnies have a adipels forming & -nearly 
straight angle with molecule's axis, and that 
Positive dielectrical anisotropy is inherent in 
Snisotropic liquids vhose molecules have dipole — 
Boments forming small angles with molecilar axis, 


Negative dielectric anisotropy is determined, ap- | 
parently by molecular dipoles anisotropic rotation; 


positive dielectric anisotropy, by molecules! 
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USSR/Physics - Colloids Jun 49 


"Studying the Geometric and Magnetic Properties of 
Colloidal Particles by the Methods of Magnetic and 
Dynamic Birefringence of Light," V. Tsvetkov, M. So- 
sinskiy, Leningrad State U 


"Zhur Eksper 1 Teoret Fiz" Vol XIX, No 6, pp 543-52 


New method for studying colloidal systems by double 
refraction and dichroism of colloidal solution in 
stationary and rotating magnetic field, and in lam- 
inar flow determines volume of colloidal particles, 
their coefficient of elongation, and magnitude of 
magnetic anisotropy. Submitted 27 Feb 49. 
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ec pendence of the orientation relaxation tine fon the i 
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@. the dow tirelringunes of castor oll, pure at different temps, at different temps.,ie fairly coast., 3.2 x 10°" — 46 xX 
ei ur dik}. with gasaiine at a const, tenip., relative to linsesd = 10, welthout any systematic variation In terms of ¢ or 
; Tort av standard tequid, with the ald od the formulae = the temp. Consequently temp. ¢ of the “micro. 
@s Chfaa) [Ceme/m) CL + att). — 11°44, where o = Zev = *?' (that invol In the definition of 1) coincide 
feet 6 X 10 — TU X WP sec. 7, m = ratio of the acoustic with those of the ‘macroscopic’ (i.c. viscosimetric) 9. 
birefringences of the castor oil and the standard Hquid at ‘This coincidence Is aot fulfilled in the case of variation of ¢, 
eer =the frequency w, ms = the same ratio in flow birefringence — where the fluctuations of W exceed the limits of exptl. 
ees (w © 0), 1 = mlaxation time of the standard liquid; Hf error, At 50°, ie 1.27 poise, ¢ = 18 X 107%, Le. oaly 
the value detd. for CHCL from Kerr- = 


te! 21, the formula simplities to r = (1/0) U(vme/m)* a 4 times greater ¢! 


1]'/0, exptly. found to be sufficient except at o = 7 effect measurement: and » CA. 
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"An Optical Method of Measuring the Speed of 
Ultra Sound," Vv, Tsvetkov, V. Marinin ‘Phys Inst 
Leningrad State U imeni A. A. Zhdanov, 4& pp : 


"Dok Ak Nauk SSSR Nov Ser", Vol IXVIII, No 1 
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= duces a new optical method based on direct 


with ultrasonic genera 
obtain molar speed of ultra 


wee | 
2/50T107 
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saturated fatty acids and normal 
alcohols. 
Submitted by Acad A. A, Lebedev 27 Jun 49 
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TSVETKOV, Ve ON, 


E. ¥. Frisman and V. N, Tsvetkoy. Dynamic double refraction of liquids with chain 
molecules. P, 622, 


The A. A. Zhdanov 
Leningrad State | /niversity 
Institute of Thysics 
April 19, 1950 


SO: Journal of Physical Chemistry, Vol. XXV, No. 6, June 1951 
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TSVETKOV, Vi N. 


"Optical Methods of Studying the Mobility and Form of Mecromolecules in 
Solution" (Opticheskiye metody izucheniya podvizhnosti i formy makromolekul 


vy rastvore) from the book Trudy of the Third All-Union Conference on Colloid 
Chemistry, pp. 380-390, Iz. AN SSSR, Moscow, 1956 
(Report given at above Conference, Minsk, 21-4 Dee 53) 


Author: Institute of High Molecular Compounds AS USSR 
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TSVETKOV, V. N, 1847710 


USSR/Physics ~ Molecules, Size of 21 Jun 51 
"Ramification and the Geometric Dimensions of Chain 
Molecules in Solution," Vv. N. Tsvetkov, Inst of 
High-Mol Compds » Acad Sci USSR 


"Dok Ak Nauk SSSR" Vol LXXVIII, No 6, pp 1123-1126 


Shows for branching structures the quantity r° de- 
Bonds essentially upon deg of ramification, where 
r< is the mean sq radius of mol. Cf. P. Deby2, 


"Jour Chem Phys" 14, 636 » 1946; P. J. Flory, "Jour 
Am Chem Soc" 63, 3083, 1941. Submitted 17 Apr 51 
by Acad A. A. Lebedev. 


: 1847110 
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~ TSVETKOV, Vina, KROZER, SP, and TERENT'YEVA, L, 4, 


; "Dependence on Concentration of the Yelocity of Diffusion of Certain roiyzeré 
in Solution," Dokl. AN SSSR, $5, No.2, pp 313-6, 1952 - 
Inst. of High Molecular Compounds , AS USER 


Results of investigation into the dependence, on conen, of the coefficient 
of diffusion of certain nonfractionated forms that differ considerably in molecular 
wts, e.g., polyisobutilene in hexane, polyvingl inwater, etc. Presented by Acad 
A,N.Terenin 19 May 52, 252790 


CPA se mo. 671+ 7444 53) 
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TSVETKOV, V. ON. 
USS2/Physics ~ Polystyrene 
Diffusion of Fractions of Polystyrene in “ichloroethane," V. N. Tsvetkov ané S, I. 


Klenin, Inst of High Mol Compds, Acad Sei USSR 
DAN SSSR, Vol 88, No 1, pp 49-52 


Investigate sample of polystyrene obtained by block polymerization of monomer at 


temp of 60°. The sample was frectionated and mol wt of fractions computed (se3 


Outer, Carr, gimm, J. Chem Phys, 18, 830 (1950)). Results showed thet radii of 


spheres hydrodynamically equivalent to mol globule are proportional to square roots 


of mass of macromol, computed from light scattering. Received 16 Oct 52. 
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USSR/Physics - Ultrasonic Absorption 21 Apr §3 


"Absorption of Ultrasonic Waves in Certain Viscous Fluids," I.G. Mikhaylov 


DAN SSSR, Vol 89, No 6, pp 991-993 


Preliminary results of measurement of absorption of ultrasonic waves in refined 
cottonseed, tung, and castor oil, in which volumetric viscosity plays a small 
role. Acknowledges participation of V. S, Vabil'yeva and T.A. Kompaneyskaya in 
the work. Cites related works of V. N. Tsvetkov and V. Ye, Eskin (DAN SSSR, 

Vol 67, No 2, 1949), who investigated orientational relaxation in castor oil 

by method of acoustic birefringence. Presented by Acad A. N. Terenin 2 Feb 53. 
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Theoret band uit: The dimensions and masses of poly- 
mer nol. in vedas. are deta. by a study of the asyanmetry of 
the dispersion of ght by dhe soln. and of the satensity of 
the dispersed fyght ata aah: af G0? to the aident Been, 
Correstlona od thie nearest asyrtictrs are node by correct: 
jug for the dispersnay caueed by the solvent itself. Fur Une 
case of polydisperse samples, the mol. wis. as detd. by the 
light-dispersion methesl ate mean mol. wts. U. Molecular 
weights and dimension.s of molecules of palymethyl methacry- 
late inacetone solution = [bid. 351-61.—lix pti. studies of the 
usymmetry of the dixpersion of light by solms. of poly- 
tuethy! incthacrylate ‘ractions in acetone and in benzene 
were made over a wide range of mol. wits. 4f and conens. 
The 13 fractions studied yielded, by extrapolation to in- 
finite diln., mol. wts. ranging from 0.07 to 6.45 &K 10% in 
acetone and U.25 to 78A X 1 in benzene. The iormula 
in] = ONS X 1O7CTweT gives the relatios between the 
specific characteristic viscosity of a fruction of polymethyt 
methacrylate in benzene and Af. The relation between the 
length o! of a polymer ov... in soln. and in the isolated state is 
ht = Tot a? where ab -- a! = 2CoAs Vid? Af'/s, so that a 
£4f-t, App. aud ered. relations are illustrated. . is is 
molar vol. of the solvent and dz is the d. of the polymer, 


eelatce hee ee Franz H. Rathmgua. 
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USSR/Physics - Polymers FD-1369 _ 
Card 1/1 : Pub, 146-14/16 

Author : Tsvetkov, V. N.; Fattakhov, kK. Z.3; and Kallistov, 0. V. 

Title : Tnvestigation of solutions of linear polymers by the metnod of light 


scattering. II 
Molecular weights and dimensions of molecules of polymethyl metacrylate 


in acetone a» 
Periodical : Zhur. eksp. i teor. fiz., 26, 351-361, Mar 1954 


Abstract » The authors present the experimental investigations into light scatter- 
7 ing by solutions containing fractions of polymethyl metacrylate in ace- 
tone for a wide range of molecular weights. For the studied fractions 
they determine the molecular weights and dimensions of the molecules. 
A formula is obtained which connects the characteristic viscosity of 
fractions of polymethyl metacrylate in benzol with their molecular 
weights, Thank E. S. Pisarenko for his help in fractioning and vis- 
cosimetric measurements. Seven references, 4 USSR (e.g. E. Frisman 
and K. Kiseleva; M, V. Vol'kenshteyn and 0, B, Ptitsyn. 1951). 


Institution : Institute of High-Molecular Compounds, Academy of Sciences USSR 


Submitted : April 16, 1953 
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TSvETKoy, V. 
. USSR/Physical Chemistry 


~ Card 1/1 


Authors ; “Tavetkov, V. Ne, and Terentyeva, Le S. 


erty a nan aR A 


Title Diffusion of polystyrene fractions in toluene 
Periodical Dokl. AN SSSR, 96, Ed. 2. 323 = 326, May 1954 


| Abstract Study was made to determine the concentration relation of diffusion 
: of various polystyrene fractions in toluene. Molecular weights of 

the fractions were determined from viscosimetric measurements in 

toluene in accordance with formulas (4,5) for the characteristic 


viscosity 1, 
BE 1.6 - 10-4- 4 9-69 


The obtained values ‘1, and M are given in table. The method of 
measuring the rate of diffusionwas no different {rem the one used by 
other authors. Twelve references; 6 USSR since 195. Table, praphs. 


Institution 1 Academy of Sciences USSR, Institute of Highmclecular Compounds 


- “Presented by +: Academiclan A. A. Lebedev, Wareh L, 195), 
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Abst Journal: Referat Zhur - Khimiya, No 19, 1956, 61705 
Author: Tsffetk s-Nl, Savvon, S. M. 
Institution: None 


Title: Dynamic Double Refraction in Solutions of Fractions of High- 
Molecular Polystyrene 


Original 
Periodical: Zh. tekhn. fiziki, 1956, 26, No 2, 348-358 


Abstract: By means of the universal dynago-optimeter an investigation was made 
of dynamic double refraction of solutions of polystyrene (I) frac- 
tions, in benzene, over tne molecular weight M interval from one to 
go>. The results thus obtained are in full agreement with the 
pYeviously secured data (Referat Zhur ~ Khimiya, 1956, 16288) re- 
lating to toluene solutions of I having lower M, Characteristic 
values (with zero gradients and concentrations) of angles of ortenta- 
tion and double refraction increase monot nously with M of the sam- 
Ples in quantitative agreement with the cientatton theory of Max- 
wellis effect. 
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‘ Abst Journal: Referat Zhur - Khimiya, No 19, 1956, 61704 


Author; Frisman, E. V., Tavetkov, Ve Ne 


Institution: None 


Title: Deformation of Macromolecules in Flow and Its Influence Upon the 
Sign of Dynamic Double Refraction of the Polymer Solution 


Original . 
Periodicalt Dokl. AN SSSR, 1956, 106, No 1, 42-45 


Abstract: From the theory of, the effect of shape in dynamic double refraction 
of solutions of polymers, previously proposed by the authors 
(Referat Zhur - Khimiya, 1955, 39899), it follows that the role of 
this effect increases with molecular weight M of @Bpolymer. There~- 
fore in a solution of polystyrene (I), for which the internal ani- 
sotropy is negative and the shape anisotropy is positive, the sign 
of dynamic double refraction An can depend on M. To verify this 
an investigation was made of dynamic double refraction of the solu- 
tions of 2 fractions I (M a 340? and 8-109) in dioxane (difference 
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' USSR/Chemistry of High-Molecular Substances, F 
. Abst Journal: Referat Zhur - Khimiya, No 19, 1956, 61704 


Abstract: in the refraction indexes of dry I and of the solvent is 0.18). 
With the first fraction An increases linearly with increase in 
velocity gradient g and has a negative sign. With the second 
fraction An is positive and increases in proportion to g when g 
is small, but on further increase in g the An passes through a 
maximum and then becomes negative. The authors attribute the 
change in sign of Gn to the occurrence of a negative photo-~ 
elastic effect, the role of which Ba eae with increase in g. 

ith small g the essential part is played by the shape effect 
which indicates an asymmetry in the shape of macromolecule. The 
ratio of dynamo-optical constant iw to characteristic viscosity 
wa depends sharply upon M: for the 2 fractions /n// Let is 
respectively -1.86°10-10 and +23-10-10, 
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1103 My 156. 
1. Akademiya nauk SSSR, Inatitut vysokomolekulyarnykh seyedinenty, 
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YET ko. VANE 
ussr/ Physics - Optics 
Card L/L Pub. 22 - 11/48 


- Authors y. Frisian, E. V. and Tsvetkov, V. N. 
Title. , Deformation of macromolecules in a flow and ite influence on the sign of 
the dynamic birefringence of a polymer solution 


Periodical s Dok. AN SSSR 06/1, 42-45, Jan 1, 1956 


A new hypothesis concerning the birefringence of polymer solutions is ex- 
pressed, It indicates, that the optical behavior of a macromolecule of a 
polymer solution depends not only on the natural anisotropy of the molecule, 
as it has been stated by the statistical theory, but also on the anisotropy 
of the molecules shape. Experiments, conducted for the purpose of proving 
the correctness of the hypothesis, are described. Thirteen references: 

8 USSR, 5 Germ., 1 USA and 2 Swiss (1873-1955). Graphs. 


Abstract 6 


Institution : Leningrad State University imeni A. A. Zhdanov . 


Presented by: Academician A. A. Lebedev, August 9, 1955 
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PF . 20-5-17/54 
AUTHORS: Tavetkov, V. N., Magarik, 5S. Ya. be ae 
Oc € . 

TITLE: The Optical Anisotropy of Some Chain-Like Molecules 
Which Contain Benzene Rings (Opticheskaya anizotropiya 
nekotorykh tsepnykh molekul, soderzhashchikh benzol'nyye 
ol tisey: 

PERIODICAL: Doklady Akademii Nauk SSSR, 1957, Vol. 115, Nr 5, 
pp.» 911-914 (USSR) 


ABSTRACT: The difference of polarizability of a monomeric term 
(in the direction of the chain of the main valences 
and in the direction opposite to it) with respect to the 
sign agrees with the anisotropy of the segment. The 
present paper makes use of this fact for the comparative 
study of the structure of the polymerio chains which 
contain benzene rings. The following 4 polymers were 
investigated: polystirol (P,), poly-n-tetra-butyl- 
phenylmetacrylate (P5), poly-1,4-dii sopropenyl-benzene 


(P;) and diisopropenyldiphenylethane (P,)- All these 


polymers were not fractionated. For the purpose of 
determining both main polarizabilities a, and ao of a 


CARD 1/3 
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The Optical Anisotropy of Some Chain-Like Molecules 20~5=-17/54 
Which Contain Benzene Rings 


segment of the chain dynamo-optical and visoosimetrical 
measurements were undertaken on the polymers in such 
solvents as exclude the form effect. Chlorine benzene was 
used as a solvent for P, and "bromoforn" for the three 
other polymers. The dynamical double refraction of rays 
Was investigated in a dynamometer with an internal rotor. 
The dependence of the double ray refraction upon the 
velocity gradients determined in this way ig here shown 
in figures for the mentioned polymers. The difference 
&4-a,) is a large positive quantity for P; and Pi and 


for P, and P, a large negative quantity. On the basis 


of a structural scheme given here the anisotropy of the 
monomer term can be computed in the investigated polymers. 
The corresponding results are given in a table. The 
differences of the polarizabilities of the terms of the 
chain B, - By found here have the same sign in all cases 


as that of the experimental values of a, - a, and they 
CARD 2/3 also have reasonable absolute values. There are 4 figures, 
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1 table and 7 references, 3 of which are Slavic. 
PR : 
ESENTED; By A. A. Lebedev, Academician, February 19, 1957 
SUBMITTED: February 19, 1957 


AVAILABLE; Library of Congress 
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AUTHORS: Tavetkov, V- Nes Aleksandrova; Ye. M. gov /64-58-5-5/21 
8 nena LOA 

TITLY The Coagulation of Polystyrene Latex in Mechanical Mixing 
(Koagulyatsiya polistirol'nogo lateksa pri mekhanicheskom 
peremeshivanii ; 


PERIODICAL: Khnimicheskeya promyshlennost's 1958, Ur 5s pp-260 - 284 (USSR) 


ABSTRACT: Fror the atudy of the rheological properties of gels in 

castor-oil soap 46 & stabilizer in polystyrene latex the 

possibility of an electrolyte-less coagulation by mechanical 
destruction of the stabilizer's adsorption layers on the solid 
latex particles was assumed. Since Peskov (Ref 8) had already 
mentioned coagulation investigations without electrolyte 
effect the authors of the present article carried out experiments 
with different amounts of castor-oil soaps (castor-oil soaps 
KM), with 0,4 to 4,2 parts by weight being used for the stabili- 
gation, and with the latex being correspondingly terneu KM-0,4 
KM-1,2 etc. An apparatus with a plane disk mixer was used end 
the end of coagulation was determined according to the viscosity 
of the latex. According to Maron and Bowler (Haron i Bouler) 


Card 1/3 (Ref 9) a neated latex needs more electrolyte for the coagulation 


APPROVED FOR RELEASE: 04/03/2001 


CIA-RDP86-00513R001757220010-6" 


220010-6 


sa 1 


"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001757 


Ee = ; Teer TTT 


The Coagulation of Polystyrene Latex in Mechanical SOV /64~58-5-5/21 

Mixing : 
than one which is not heated; the latex KM-1,2 showed a 
maximum stability at 8-129. In connection with the observations 
made by Freundlich (Freyndlikh)(Ref 10) and Miiller (Myuller) 
(Ref 11) the authors carried out experiments on various in- 
fluences on the coagulation of latex and stated that an in- 
crease of the latex concentration as well as of the rotational 
speed of the stirrer increase the rate of coagulation so that 
in the formation of the polymer a partial coagulation begins. 
It was found that the addition of a polymer coagulate in the 
coagulation process exerts an autocatalytic effect on the 
course of coagulation. The experimental results in the inves- 
tigation of the relative resistinces of the adsorption layer 
with the addition of a stabilizer and a subsequent mechanical 
coagulation were in agreement with those obtained by Rebinder 
and Trapeznikov (Ref 13), as Heller (Geller)(Ref 14), and 
Yurzhenko and Gusyakov(Ref 15). According to their resistance 
the anions may be arranged in the following order: sodium ; 
cena 4 sodium stearate > n-octylnaphthalene-sulfo acid-sodium Sscdiium 
ricinoleate, There are’8 figures and 16 references, 9 of ‘ 


Card 2/3 whith are Soviet. 
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TITLE: Pnotoclastic sficet in Beth, iaethacrylite anc Seah ihe re i 
Buty lyueaylucthaur, late Fol, .u7s and oO Ohy ui (Foto- 
clasticheskiy eflekt v poliucrak: il: wPiint: ol Li-p-tre- 


tichnozo-balilfenil.:.taxriiata i ¥ 


PLRIOLICAL: Zhausnal Pelthnicl.eskoy siniii,1358, Vo 
(USSR) 

ABSTRACT: The elasticity of ths sice groups ol the wicroaci cule was in- 
vestigated by wears of an ovject i ich has Lhe steactasze or the 
basic chain (similar to the structure of th. poly-. thy l-uetha- 
ory LatcePscu ) put @hich nas an ussentinls, hae t ae LAC GUE Gee 


anisotrugic catner grouy turn the Rares o£0u, OL tine eet nyee 
i. 


Bea eee cet As this object poly-p-terbiary outiy)isen, luvthicry~ 
ae (PPT3PMA) was choscu. It has a side ocbher group vith the 
OC 6H: C( Gi, )5-stravtuce. Me thesual cusistiat sanples of the 
iis int mie Oo: its polywers were obteined Leon the labovrator, of 
Professor hi. ine Zoton et dnc Inctitabe Yor Uich-sieiseuiar Compound 
The beuayeYature course or the ~nebloelastic efrect of PLLA as well 
as of PPTBPMA, 2nc of their co solyacrs wer. investiated. Oh 
touperatare desendence&é of PUA correspenced vith that carlier 
obscrve.. Tmuediately above the vibsifieation tes. nature th. cf- 
fect is at¢,.tive,cian les its sign auc saveses ,usitive al hich 
Card 1/2 teaperatures. PPTBPUA shous,in pure for. as well as in Por of co- 
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AUTHORS : Devethors Vo Wey Kleniny s. I. 57-28-5-18/36 


TITLE: Diffusion end Viscosity of Solutions of Polymethylnetacrylate 
and of Polyparatertiary Butylphenylmetacrylate (piffuziya i 
vyazkost' rastvorov polimetilmetakrilate i poliparatretichnogo 

patilfenilmetakrilata) 


PERIODICAL: Zhurnal Tekhnichskoy Fiziki, 1958, Vol. 28, Nr 55 PPs 4019- 
-1028 (USSR) 


ABSTRACT : The diffusion velocity of polymers in diluted solution re- 
presents one of the immediate characteristics of its molecular 
size. Therefore it is possible to pass & judgement on the struc- 

lecules from the determination of the diffus- 
ion coe thedpolymer in the solution. In the present 
paper the auth omparative exa- 
mination of the prope ate (PMMA) 
and of polyparatertiary putyl (PBPHMA) .These 
compounds represent polymers wi 
of the basic valence, however, with 4 differe 
ture of the molecular side groups: The dependence of the cha- 
racteristic yiscosities(?) and of the diffusion coefficients 
D on the molecular weight of the fraction was given for two 
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and of Polyparatertiary Butylphenylmetacrylate 


investigated polymers in a logarithmic goale (figures 9 and 
10). These points coincide with the straight lines correspond- 
ing to the following functions. For PMMA in chloroform holds: 


(|= gade a weer 70°60 
and for PBPHMA in chloroform 
re ae D = 6.0.10 


As is known, @ universal interrelation exists between the 
aiffusion coefficient D and the characteristic viscosity (! 

of the polymer fraction in the corresponding solvent, (Refs 8 
and 9). If the hydrodynamical properties of the molecular 
tangle in the golution is ascribed by means of equivalent, 
gemi-transparent spheres, as 44 is done in the theory by De- 
bye- Buech? (Ref 13), the ratio between the hydrodynamical mo- 
lecular radius from the viscosity Ry, and the radius from 
diffusion Rp is Ry 


Ay 
B x, 301/34, o(ufal 2-1}* (5)( OM - 


-4 70" 60 


ig 4 
Card 2/4 Hence, the quantity A = dT Vous)? differs from the ratio 


APPROV : 
ED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001757220010-6" 


APPROVED FOR ee On 0or2004 ; CIA-RDP86-00513R001757220010-6 


Tag EN EE ae cea eae 


Becerd 


Diffusion and Viscosity of Solutions of Polymethylmetacrylate 57-28-5~-18/36 
and of Polyparatertiary Butylphenylmetacrylate 


-_ only by the numerical multiplicand. The theory by Flori 


shows analoguous results (Ref 14). Experiments show that the 
quantity A proportional to the ratio Rq/Rp represents a uni- 
versal constant, its most probable value being A=3.44.10710 
StZ . The proportion of the viscosity- andhydrodynamic adiffus- 
GER o radii permits to immediately obtain the interrelation bet- 
ween the}—tsize of the macromolecules and the diffusion co- 
efficient. Summary: In this paper & device for the measurement 
of the diffusion coefficient in solutions is described. It is 
based upon the application of the polarization interferometer} 
The diffusion and the viscosity of the solutions of polymethyl- 
metacrylate and of polybutylphenylmetacrylate in the wide in- 
terval ofthe molecular balance was investigated. A simple re- 
lation was obtained, which permits to determine thebize of the 
macromolecules in the solution according to the measured diffus- 
ion coefficients. The experimental results permit to conclude 
that rotation in the chaing of polybutylphenylmetacrylate is mo- 
re impeded than is the case in the chains of polymethylmetacry- 
late. There are 13 figures, 3 tables, and 14 references, 1o of 

Cara 3/4 which are Soviet. 
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AUTHORS : ‘Tgyetkor, Ve Nos Frisman, E. V., Ptitsyn, 0. Bis 

Kotlyar, S. Ya. 

TITLE: The Shape Effect in the Dynamic Double Refraction of Polymer 
Solutions (Effext formy v dinamicheskom dvoynom lucheprelom= 
lenif rastyoro? polimerov) 


PERIODICAL: (isan) tekhnicheskoy fisziki, 1958, Vol. 28, Nr ToPp 1428-1456 
USSR 


ABSTRACT: The authora suggest a theory of the shape effect in the dynamic 
double refrasticn of polymer solutions. The taking into ac~ 
count of the shape effect in the theory of dynamic double re~ 
fraction is suggested on the basis of the model by Tgvetkov 
and Frisman (Ref 9). According to this model the macromole- 
cule in a solutica is regarded as an ellipsoidal macroscopic 
particle saturated with the solvent. The refraction index 
of such a particle is different from the refraction index 
of the sclvent, Thus the particle dces not only havs an in- 
trinsic anisotropy but also an anisotropy of shape. The lat- 

; ter can be calculated according to the known formula by 

Gard 1/3 Maxwell (Refs {o and 17) concarning the anisotropy of the 
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shape of macroscopic particles. It is shown that in the 
case of smail velocity gradients the shape effect increases 
proportionally to the gradient, while in the case of great 
gradients it tends toward a constant value. The theary 
given expresses weil the aperimental data and in particular 
cage; also the earlier-found dependence of the sign of the 
double refracticn of a golution of polystyrené in dioxane 
on the velocity gradient. Finally the authors refer to the 
works by Mo Gopié (Refa ?7 and 48) and they show that in 
spite of the great difference in the models used and in 
apitse of a number of assumptions in either theory they co~ 


jneide well (viz. this theory and that by Gopit). There are 
2 figures. 2 tables, and 18 references, 8 of which are Soviet. 


ASSOCIATION: Institut vysokomolekulyarnykb soyedineniy AN SSSR (Inditute 
of High Molecular Compounds , AS USSR) 


Leningradskiy gosudarstvennyy universitet im. A. A. Zhdanova 
(Leningrad State University imeni A. 4A. Zhdanov) 
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AUTHORS : Pavetkov, Ve. N., Krozer, S. P. 


TITLE: On Some Pre-Transition Phenomena in p-Azoxyanisole Wear the 
Point of Tranaformatien (0 neketerykh pradperekhodnykh 
yavleniyakh © peazoksianizcle vblizi tochki prevrashcheniya) 


PERIODICAL: ee tekhnicheskoy fiziki, 1958, Vol. 28, Ne 7, pp>1444-1447 
USSR. 


ABSTRACT : In connection with the strong double refraction in the iso- 
tropic phase sf the flow the presence of an anomalous effect 
in the ultrasonic field was to be expested, as the double 
acousti: sefracties in the jiquid can be regarded as a dyna~ 
me optisal effest with 4 velocity gradient dependent on 
time. The expsrimentei checking cf the theoretical conclusions 
was carried cut (Refs 9 and 12). The effect menticned was 
found and imrestigated by the authors. Besides, the authors 
observed an anomalously strong absorption of ultrasound (211 
experiments wens carried gat from 1948 - 1950). For the in- 
vestigation of this phenomenon an apparatus with 4 generator 

Card 1/3 using a [R{)-7000 vaive eperating in a three-point cimuit 
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On Some Pre-Transition Pheasmena in p-Aecxyanisole Near the Point of Tranz- 
formation 
was construzted. The description of the apparatus and of 
tha experiment follew. From the data cbtained this way the 
absorption factor was then determined avcording tc formula (2)- 
The magnitude B is preporticnai te the constant of double 
refraction k. and was determined according to formula (3). 


Furhhermore , Follows BeM 4 3 ; 


140° x 

where HM denotes the Maxwell constant, © the angular fre- 
quensy and + the relaxation time. The intensity of ultra- 
sound I at the place where a double refraction was observed 
was determined according to formula (2). From the last-men- 
tioned formule the relaxation time can be determined. The re-~ 
sults obtained this way are similar to the results of the 
measurement <f ultrascand absorption (Ref 13). The experi- 
ment discussed dcea net permit te find the exact temperature 
dependence at To Nevertheless the following may be assumed: 
The relaxation vhensmena opserved in absorption and double 
refracticn are cf similar nature. It would be natural to 
assume that the relaxation time was proportional to the 

Card 2/3 particis volume. A comparigon ef the results (Ref 4) with 
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On Some Pre.-Transition Phenomena in p-Azoxyanisole Near the Pout of Trans- 
formation 
the curve obtained by this experiment shows a good coincidence 
which again points to the similar character of the mechan. 
isms. There are 3 figures, 1 table, and 15 references, 8 of 
which are Soviet, 
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Translation from: Referativnyy zhurnal, Khimiya, 1960, No. 19, pp. 515-516, 
# 79330 


AUTHORS: Kamenskiy, 1. V.+ Tsyetkov, V. N. 
eee, 

TITLE: Interaction of Phenoi With Hexamethylens ers Information 2. 
Preparation of Hexaphenol Resins in Aqueous and Aqueous~Alcoholic 
Media 15 

PERIODICAL: Tr. Mosk. khim-tekhnol. in-ta im, D. I. Mendeleyeva, 1959, No. 29, 
pp. 55-62 

TEXT: The authors investigated the reaction of phenol (I) with hexamethyle-~ 


ne tetramine (11) in a liquid medium, Resins were investigated, obtained at a 
different content of water in the initial mixture of I and iI used at 4 1: 0.3 
patio, Optimum amount of water was 100 % with respect to I, The duration of 4 
resin formation is 29 - 30 min depending on the amount of water introduced, the 
Ubbelohde drop point is 111 C, hardening rate at 160°C is 87 sec, the content of 
nitrogen bound is 6%. Resins are described obtained in the presence of 0.1 ~ 36 
KOH with respect to i, They are soluble in acetone, dioxane and alkalls and not 


Card 1/2 


APPROVED : 
FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001757220010-6" 


P86-00513R001757220010-6 


"APPROVED FOR RELEASE: 04/03/2001 —CIA-RD! = 


85815 
8/081/6C/000/613/625/012 
AQ0E/A001 


Interaction of Phenol With Hexamethylene Tetramine, Information 2, Preparation 
of Hexaphenol Resins in Aqueous and Aqueous~Alcoholic Media 


soluble in alcohol and antline. Changes in the nitrogen content in resins during 
the process of their hardening are shown. To obtain resins soluble in alcohol, 
condensation of I with II in aqueous~alcoholic medium 1s performed, At 100% 
sicohol with respect to I the yield is 142 - 144% (with respect to J) hardening 
rate at 160°C is 100 sec, the content of nitrogen bound 1s 4.58%. The resins are 
solubie in 50% KOH solution, aniline, acetone and alcohol. Information I see 
RZpKhim, 1958, No. 10, # 34994, 


Ye, Zamtrovskaya 


Translator's note: This is the fuli translation of the original Russian abstract, 
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TITLE: Light Dispersion and Viscosity of Solutions of the Fraction of 
Poly-para-tert-butyl-phenyl Methacrylate in Acetone 
(Svetorasseyaniye 4 vyazkost'|rastvorov fraktsiy polipara- 
tretichnobutilfenilmetakrilata v atsetone) 


PERIODICAL: ghurnal fizicheskoy khimii, 1959, Vol 33, Nr 3, PP 710-716 
(USSR) 


ABSTRACT: In the present case poly-para-tert-butyl-phenyl methacrylate (II) 
(Ref 2) was investigated by a method which was already applied 
to the determination of the size of macromolecules of polymethyl 
methacrylate (I) in acetone. The nephelometric measurements were 
made by means of a Pulfrich F device (Fig 1), while the viscosity 
was determined by means of a viscosimeter according to Oswald. 
The four sample fractions of (II) were obtained from acetone 
solutions by precipitation with methanol. From the diagram of 
du as a function of concentration c (Fig 2) (where An denotes 
the refractive indices of the solution and the solvent) the value 


H = 2.28. 107! was computed and diagrams of various functions 
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(He/RG F 1/(2-1)) Wane! ®) of the concentration of the low- and 


high-molecular fractions of (11) are given (Figs 3-7). According 
to the data obtained a diagram of 1e[y) as a function of lg MB 


(where i, denotes the average molecular weight) (Fig 8) and 


equation (4) were established, wherefrom the distribution curve 
of the molecular weight was plotted (Fig 9). The latter exhibits 
- three maxima. From the thermodynamic point of view, acetone is a 

better solvent for (I) than for (II). The dependence of the radii 


of gyration of macromolecules yr;" on the square root of the 


polarization degree VP for the fractions of (I) and (II) is 
shown in figure 10. The authors state that-with the same degree 
of polarization of (I) and (II) the dimensions of the macro- 
molecules of (11) in acetone are larger than in the case of (1). 
The experimental results indicate a higher thermodynamic degree 
of the mobility of "undisturbed" molecule chains of (I), a8 com- 
pared to those of (II). The authors point to an interaction 
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of the substituents on nonadjacent hydrocarbon atoms of the 
chain, which are separated by a methylene bond and usually are 
not taken into account in the statistical theory of polymer 
chains. There are 10 figures, 1 table, and 8 references, 5 of 
which are Soviet. 


Akademiya nauk SSSR, Institut vysomolekulyarnykh soyedineniy, 
Leningrad (Academy of Sciences USSR, Institute of High-molecular 
Compounds, Leningrad) 


September 6, 1957 
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molecular weight (Table) and is (a,-a,) = $369.10 “em? which 

is a low value as compared c.f. with that of polystyreve. The 
results of parallel investigations of dynamo-optical and photo- 
elastic properties of the polymers are compared and it is found 
that in (I) the transition from the vitreous into the highly 
elastic state does not take place sharply (as is the case in 
many polymers) but slowly within a larger temperature range. 

In the case of (I) it may be assumed that a complete freadon 

of rotation exists around the bonds C-C and C~O in the lateral 
ester groups of the macromolecules. In the case of (II) a free 
rotation for the benzene ring and around the C~C bond was ob~ 
served; the rotation around the C-O bond, however, is congiderab- 
ly inhibited. The latter is explained by the interaction of the 
heavy substituents (with aromatic cycle and the butyl group) 

at the end of the lateral groups. In conclusion M. G. Zhenevskaye 
is thanked for the preparation of the samples. There are 4 fig- 
ures, 1 table, and 13 references, 10 of which are Soviet. 
Institut vysokomolekulyarnykh soyedineniy, Leningrad 

(Institute of High-molecular Compounds , Leningrad) 

September 18, 1957 
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AUTHORS: Tavetkov, vy. H., Magarik, S. Ya. 307 /20-127-4-32/60 


TITLE: Optical Anisotropy of Molecules of Isotactic Polystyrene 


PERIODICAL: eee Akademii nauk SSSR, 1959, Vol 127, Nr 4, pp 840 - 843 
(USSR 


ABSTRACT: The isotactic and atactic polymeric molecules with different 
atructures could hitherto only be observed in the solid phase. 
On the other hand, the investigation of the structure of the 
polymers by the methods available js only possible in dilute 
solutions. The present paper tries to investigate the stereo 
specific features of the above polymers by comparative investi- 
gations of the optical anisotropy of the jsotactic and atactic 
forms. Investigations were carried out by means of polystyrene. 
From X-ray pictures, the crystalline structure of isotactic 
polystyrene was determined. The molecular weight was determined 
py the light diffusion in toluene to be equal to 800,000. The 
X-ray pictures were made by Le A. Yolkova at the laboratory of 
Professor M. V. Yol'kenshteyn, and the molecular weight was de- 
termined by V. Ye. Eskin at the laboratory mentioned below. The 
optical anisotropy was determined by measuring the radiation 
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double refraction in a promoform solution (bromoform has the 
game refractive index as polystyrene without oa form effect). 
For the ratio [n] /[y]: which permits calculations of (a, ~ Oy) 


= the difference of the two principal polarizabilities of a 
statistic molecule segment, the Peterlin's relation An/e(~%,) 


was used. In this case, the concentration of polystyrene in the 
solution need not be determined. 27% are the viscosities of 


the solution and solvent. Table 1 shows the values for the 
double refraction and the viscosity of the two types of sty- 


rene. [n} / [7] anounted to 20.0010" "9 for the jgotactic mole- 


cule, and to 13.1107 9 for the atactic molecule. The values 
for fa) / Ly] and An/e(y-7,) were in good agreement. The optical 


anisotropy (a, - a.) was calculated by the formula in reference 


18. It amounted to 224.107) and 446.1072 for the two forms. 
The latter value agrees with data of other papers (Refs 20-24 )o 
Card 2/3 The difference found for the optical anisotropy was ascribed 
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to two causes: (1) A chan 
cipal molecule chain, an 
change the optical anisot 
molecule to a more atereo 


a 
nO) Zokagn bond takes place, which 


enlarges the negative anisotropy of the chain, which was also 
detected in investigations. The method used can also be applied 
to a quantitative determination of the degree of sterecregu- 
larity of polymers. There are 4 figures, 1 table, and 28 rerf- 
erences, 12 of which are Soviet. 


ASSOCIATION: Institut vysokonolekulyacnykh soyedineniy Akademii nauk SSSR 
(Institute of High Molecular Compounds of the Academy of 
Sciences, USSR) 


PRESENTED: March 27, 1959. by A. A. Lebedev, Academician 
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AUTHORS: Tsvetkov, V. N., Frisman, B. Vey Boytsova, N. N. 
ennrerseniend EET OAE 


TITLE: Optical Anisotropy and Shape of Siloxane Polymer Molecules 
in Solution 


PERIODICAL: Vy sokomolekulyarnyye soyedineniya, 1960, Vol. 2, No. Ts 
pp. 1001-1009 


TEXT; Here, the flow birefringence method is applied for the investigation 

of polydimethyl siloxene (PDMS) and polydimethyl-phenyl siloxane (PDMPS) 
solutions. The samples investigated were fractions of the commercial poly- 
mers PDMS and PDMPS; the latter, however, contained 10% monomer chain X 
links with a benzene ring as substituent of the methyl groups The molecular 
weights of the fractions investigated were determined by the light scat~ 
tering method (Refs. 2,3) and, in the case of PDMS, also from the in- 

trinsic viscosity in toluene by the equation 


[ym] = 4.201074 yo+99 (1) (Ref. 2). Gasoline was used as solvent in the 
determination of the anisotropy of the molecular segment on the basis of 
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birefringence. The birefringence of the PDMS fractions in toluene were 
measured for the investigation of the effect of shape. The absolute vis- 
cosity 4 and intrinsic values [9] of all solutions were determined 
besides their optical characteristics. Fraction II (M=1.79x10 ) and_an 
unfractionated PDMS sample with an average molecular weight of 7.107 in 
gasoline, were examined. In all the cases, the dynamic birefringence An 
increased proportionally to the velocity gradient g (Fig. 1). The con~ 
centration dependence of the quantity (An/ecy,) , are (with 4, denoting 


the viscosity of the solvent) is given in Fig. 2. The characteristic 
values of birefringence [n] = lim (An/gcy,) obtained by extrapolation 
e730 
q70 
of the straight line of Fig. 2, are given in Table 2. Three fractions of 
PDMPS (III, V, and VII) in gasoline were investigated. The birefringence 
of all solutions was negative and very low. For the determination of the 
characteristic values [n] and [in /Ly] therefore the Peterlin method 
(Tables 1 and 2) was also applied besides the graphical solution of the 
equation (A n/ gen.) = f(c) (Fig. 3) for fractions V and VII (where the 


Card 2/4 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001757220010-6" 


“APPROVED FOR RELEASE: 04/03/2001 CIA- 01757220010-6 


i eee Se See 


PATRIA re SERRE et 


Optical Anisotropy and Shape of Siloxane s/190/60/002/007/003/017 
Polymer Molecules in Solution BO20/B052 


extrapolation of c—70 seems less promising). Table 3 gives the charsc- 
teristic data of PDMS in toluene. The dependence of 


[») Jem) (45m ,k7)/ (4 ar (08 + 2)*) on M/[y] and 
Pa of{keny - 2/2 | [1/120 pnt { of the molecular weight of polydimethy1 


siloxane in toluene are given in Figs. 4 and 5. Fig. 6 shows the trans- 
chain of polydimethyl siloxane, and Fig. 7 the monomer link of methyl- 

phenyl siloxane. On the basis of the data obtained one may say that the 
quantity of the effect of shape is proportional to the molecular weight 
of the fraction. The determined asymmetry of the coiled PDMS is somewhat 
lower than the values i.usually obtained for Gauss chains. The segmental 
anisotropy of PDMS in gasoline is 4.7.10729 cm?, and that of PDMPS is 


2.3.107>9 om. Thence the anisotropy of the monomer link was calculated: 


0.96.107=9 on’, and 13.40107>> cm’, respectively. From these data the dif- 
ference in the anisotropy of the compounds SiC and SiO can be calculated 


as being 1.121072) om, On the basis of the data obtained for PDMPS one 
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may say that practically no slowing down of the phenyl side-group (in the 
sense of a favored orientation of its faces) occurs during its rotation 


round the valence : bond — eae = 


« The authors thank I. K. 


aliphat. 
Stavitskiy and V. M. Svetozarova for having supplied the polymer samples. x 
There are 7 figures, 3 tables, and 19 references: 13 Soviet, 3 US, 


2 German, and 1 Swiss. ° 
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